Abstract -Performance of linearly combined Gallager's low-density parity-check (LDPC) codes used in a degraded broadcast channel is investigated using methods of statistical mechanics.
I. DEGRADED CHANNELS
We consider the following basic degraded channel model of a single sender and two receivers P(Y21X) = P'(Y21Yl) P(Y1IX) ,
(1)
where a codeword ( X : N bits) is composed of two different messages (W1:RlN bits and W2:RzN bits), and P '(&l34) 
LINEARLY COMBINED LDPC CODES
Linearly combining codes is a well-known strategy for designing high performance communication schemes for broadcast channels using multiple linear error-correcting codes [a] . Although this method has been developed mainly for the relatively short code lengths, we here investigate the performance of linearly combined low-density parity-check (LDPC) codes, used in a degraded channel, in the limit N --+ 03.
In this scheme, a code is defined by a parity check matrix and a generator matrix in an upper triangular form where A I , A2, A3 are low-density parity check matrices of sizes [ ( l -a ) 
RESULT FROM STATISTICAL MECHANICS
Statistical mechanical analysis provides performance curves depicted in Fig. 1 for the linearly combined code (2) [3] . This indicates that the capacity of the suggested coding scheme is upperbounded by the time sharing capacity, in spite of the apparent improvement in both optimal and practical performance with respect to LDPC based time sharing codes when the number of non-zero elements/column of A is O(1). 
